Introduction It is often an assessment of the circumstances, in addition to the autopsy findings, which decides a court's attitude to the relationship of trauma to disease.
Introduction:
Virtually all forensic experts deal not only with criminal, suspicious, accidental and suicide deaths, but they are also confronted with a wide range of deaths where a significant natural element is revealed at autopsy. The assaulted victim who dies suddenly or unexpectedly from a myocardial infarction during or immediately succeeding the receipt of some non-fatal injuries, or otherwise suffers a clinically unexplained death, can pose far greater difficulties over causation than a gun-shot or a stabbing [1] . Forensic experts are often required to give an opinion on the cause of death and its medico-legal interpretation in cases where an individual dies after receiving non-fatal injuries and at autopsy is discovered to have had a natural disease that alone could have caused death. The significance of this varies in different countries depending on the local laws relating to death in cases of trivial trauma associated with natural disease [2] . Diagnosis of sudden cardiac death (SCD) is a crucial aspect in forensic practice because of (1) misdiagnosis of extrinsic death as SCD, (2) underreporting of unusual (unnatural) death, (3) difficulty in diagnosis by autopsy, histology, and death-scene investigation, (4) difficulty to judge the contribution of accident, violence, psychological stress, over-work, and medical malpractice [3] . Forensic pathologists must precisely diagnose the proximate cause of death and determine the contribution of extrinsic and intrinsic factors, thereby showing fair proof for the legal responsibility of the deceased and concerned party. Where a man who has had no previous cardiac symptoms drops dead immediately after some assault, the court is more likely to assume an association than with a diagnosed patient with a cardiac illness, who has been hovering on the brink of heart dysfunction for a long time before the traumatic event [4] .
Case report 1
An apparently well, 60 year old male, had an argument followed by a quarrel with one of his sons. He was assaulted with clubs and pushed to the floor. After that he was chased away from the house. In the evening, 3-4 hours after the incident, he was found lying unconscious at a nearby bush by his daughter. Then he was immediately brought to the Hospital but was found to be dead on admission.
Autopsy findings:
There were tram line contusions over the back and impact abrasions over the back of the right hand. But these injuries were found to be nonfatal as there was no underlying tissue damage. The heart appeared enlarged and weighed 470gms. Left ventricular hypertrophy was present. Almost the entire right coronary artery was approximately 50% obstructed due to eccentric uncomplicated atheroma. The left main coronary artery and the proximal portion of the anterior descending branch (i.e. one centimeter below the bifurcation) were 80% obstructed by eccentric uncomplicated atheroma with some calcification. Left ventricular apical slices showed concentric hypertrophy of the myocardium. The thickness of the left ventricle was 2.5cm. Cut section of the myocardium revealed an area of transmural fibrosis of 4cm x 3cm on the anterior wall and septal wall of the left ventricle. Histopathology revealed patchy fibrosis of the myocardium. The cause of death was ascertained as Ischaemic heart disease in a man with non fatal blunt force injuries.
Case report 2
A Fifty four year old male (known patient with ischaemic heart disease) was assaulted by a group of people around 11.00pm. On the following day around 6.30am, he was found unconscious on the ground. On admission to the hospital, he was found to be dead.
Autopsy findings:
There were multiple abrasions and contusions over the face, left knee joint, and over the back of the left elbow. All these were non fatal injuries with no underlying structures involved. The heart was enlarged and weighed 550gms. Left ventricular hypertrophy was present. His left anterior descending artery was occluded more than 90% and left circumflex artery was occluded more than 75%. The right coronary artery was occluded 25%. Cut section of the myocardium revealed an area of transmural fibrosis of 2cm x 6cm on the anterior wall of the left ventricle. Histopathology revealed patchy fibrosis of the myocardium. The cause of death was ascertained as Ischaemic heart disease in a man with non fatal blunt force injuries.
Case report 3
Forty five year old male was assaulted by his neighbour around 1.30pm. He had developed difficulty in breathing and tightening type of chest pain around 2.00pm and he was admitted to the hospital. He was found to have ST elevation and diagnosed as myocardial infarction. He died two days later.
Autopsy findings:
There was a contusion over the lateral aspect of the middle 1/3rd of the right upper arm and an abrasion over the front of the right knee joint. These injuries were found to be nonfatal as there was no underlying tissue damage. The heart appeared enlarged and weighed 530gms. Left ventricular hypertrophy was present. Right coronary artery was 100% occluded with a thrombus. Histopathology revealed acute myocardial infarction. The cause of death was ascertained as acute myocardial infarction in a man with non fatal blunt force injuries.
Discussion
Of the cases of sudden death investigated by the Forensic Pathologist, after adequate examination, about 75% of total number will be found to be deaths from natural causes [5] . Many of these deaths are sudden, unexpected, clinically unexplained or obscure [6] . Though it is not an unusual occurrence for a man to die suddenly following emotional disturbance and trivial trauma with pre-existing heart disease, the forensic pathologist is faced with a dilemma of explaining to courts and relatives how the former condition affected the latter resulting in death [7] . The Forensic Pathologist determines the cause of death based on the known facts concerning the circumstances leading up to the death in conjunction with the findings at the autopsy and the laboratory tests. In all three cases, even though blunt force injuries were found, they were superficial injuries without any damage to underlying vital structures. Injuries were not sufficient by themselves to cause death but death has occurred. The possibility of death following vagal inhibition due to trauma on vulnerable areas is another possibility but in these cases, nobody died immediately following the assault. In case of vagal inhibition, death would have been immediate. However, the contribution to death from minor trauma and emotional disturbances associated with verbal arguments and pain cannot be excluded in these cases. The stress of a verbal argument as well as any minor traumatic incident can lead to increased secretion of catecholamine which in turn can result in increased heart rate leading to fatal arrhythmia [7 ,8, 9] . Possible pro-arrhythmic mechanisms associated with emotional and physical stress include alterations in autonomic tone manifested by decreased vagal and increased sympathetic components; this in turn increases the overall susceptibility to ventricular fibrillation especially in individuals with preexisting cardiac disease [10] . In the first two cases, there were pre-existing scarring and in the third case, there was evidence of myocardial infarction. In all three cases, there was myocardial hypertrophy as well. Myocardial hypertrophy, scarring and infarctions are identified risk factors for sudden fatal arrhythmia [7] . However, there are no specific macroscopic or microscopic features to identify a case of arrhythmia and it is most of the time a diagnosis of exclusion. In our setup, sometimes excluding all the other possible pathological and toxicological causes can be a difficulty with the available facilities.
In the third case, there was no evidence of pre existing heart disease according to the history given by the wife of the diseased. Other than myocardial hypertrophy, no evidence of pre existing heart disease was found at the autopsy as well. After considering the history and autopsy findings, physical and emotional stress may have contributed to the development of the myocardial infarction. Proving a cause effect relationship is not straightforward but the possibility cannot be excluded. Timing of the myocardial infarction is very important in this case but with available facilities it is very difficult.
Conclusions
Although the forensic pathologist plays an important role in finding the cause of the death following trivial trauma, the contribution in determining the manner can be limited especially those due to sudden cardiac death. Decision on culpability of the assailant is based on mens rea or the guilty mind which is the mental element of the offence. The mere simple non grievous nature of these injures does not necessarily mean that assailants were not having an intention of causing death. Therefore, most of the times the courts expect the forensic pathologist to give an opinion on the contribution of the trivial trauma to the aggravation of the natural illness, which will be a challenge to prove beyond reasonable doubt.
